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(54) DISCRETE EVENT CONTROL SYSTEM AND SIMULATION METHOD FOR PRODUCTION PROCESS 

USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simulation system which 
makes up a model using objects for each functions of devices and 

employs a discrete event model, capable of being readily edited by is e^^j-u--^— 

correcting only functions in the case of constructing and correcting a 
program. 

SOLUTION: The discrete event control system is composed of an input 
section 11, into which data relating to the simulation is input, a modeling 
section 1 2 which constructs a simulation model on the basis of the data, 
and a simulation section 1 3 which carries out the simulation on the basis i^-^ 
of the simulation model and the data; the modeling section 1 2 makes up 
an individual object representing each function of plural devices on a 
production line and a common object, representing a common process 
for the plural devices; at least two devices among the plural devices 
cooperate with each other and carry out the common object or the 
individual object; and the simulation section 1 3 carries out the simulation 
of the production process, using the individual object and the common 
object. 
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[0 044] i^SaU-Sx-aXDrt^tcoi^-ritt 

T, mb(DW^xm^fcm.r>. sisa 1-101 (t'p 

42:^^0) ~JggA7 - 1 0 7 (7'PH2;:^J ) . J^vVr 
a 1 0 9~/<-^7y c 1 1 mDt3>'<r 1 1 4~1 2 

5. API 1 2. ffiPl 1 3^m-ti>^7^>^m^^ 

^. *-r. m^<DwmK.mii<ns'n^m(Dm 

fP©M(,HC<J:f). ilgPi^yi'AXBilgPi^yi'B* 
WL-Cl^S. 1^— ©SlgPi^'y i'«:^oS?g». |g— © 

iittB^cx«{^4WL/. ^ne(c>[ti&-r-5S^gB*©7=- 
4'?rA;^-r.5ci-T?. *n^n©s^g©$ijiai*?f^j:^ c 

^s. ^u-c. ^««)^snfc8#ras{ciKs©A!ia<iS5[ 

[0 04 5 ] j><>'r:^>y;pi?^; #J^g{C^3 

tvtc^iy^±iy%mm mm ©ft?B*WLr*j»3. ^ 
n^ti©^g5!>i^©<@!^{cfijjgL/cis^(<:. ^omm.^ 
j(>7'i'>:^m^^mti-r^, -?-©iig©iisffi 
mm^K.m-^x(,>?,mA(Dmm) a^oxtsi^m 

^{C«. ^>-?-:f->X|ffl|iB-^gfiga<iia «ry>^:^ 
>xJi7n©Sit<t-rs. y>7-:^>;^fi^j^^^Wfc^g 
«. SSla"D©t®A4±«). ^gfis@<iii^^©^a*L/c 

». Ma-r^.tigfei^^K:as©«iSK:«i;frs. «cb 

6. -#«i7}©:7"p-fe>^©^g». s-rs?pi.©taA*± 
iigrt©sja*^-cMiii//cf*. iig*<^±r5. 

2#B«p*©^gtt. gi-5rc^€)^r©iSp'?,*5Jiau/<: 
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[0046] ^mm-cit, -en-eticDii^ • mmwimic 
tilt. ±m<Djt:'jt,c. ^T'Ji'^mmmic^m^tixi,^^ 

[0 047] ±fa©H 1 5 (ciS-rSf ISf^a^r^JU 

S{cj:S*Mt^za^{b©«lrf> 7 T{5g©«lit. 

— ^©ilSJcoc^r, Ji-ii{b ( = ^u-'>a>±-c 20 

^dXti©^7'f >©Sii^b3&«iiiSn. B^3 6 0 . 

9 3<@ (< 1 0 0 0<i) i^c*?. S£*©:^ii{Cj;^SM 
it (HM348 .2m. J<>7-:^>XSM1 lA/B. 
^■?^'7T)lfa<ffiB{5 6 Iffl) «:Jt®bT. AigtceftlgL 

[0048] im^m 2 ) -Ctt. *iE6HJx?*,.2,||tt5{*l^ 

*iJ®s^:^-f-A©0-©||)SS©jg®K:o(,>r. ^0®* 
#MLrgigfl-r-6„ :$liss{«l(ctet,i'r. -^rnKD^Di^© 30 

LrSi?«TS*i. 1t»©«Ji • ifiti . . «ia©J; ^ 

[ 0 0 4 9 ] *^?g-c&^^i5t*li$fJia)->;^7"A 
©Iff-©ll*fi0««. fissi*<iSP*tf!&:^Bg{c. *n^n© 
s^g©j^gpi>--'i', y>7=-^->xPi^^' ^^^©ssirHi 
©ttieiHi(c*ji,*-c. «tep^©Miis^t,»«:t£;Dr. a 
«t»«©^S*^itsc<t«)Pie6r*s. *©ijse 

[0050] 4:^H^T*^S»tS[^|l$IJiaii^>^f-A©^- 
©^SS©^)?RtCOtJr. SI. 02^0*05 

a2«. ^iS[*^$iIfflii';^7^A©^fi£S-c* 

3RO'm;^S|5*W-r2.S*XS©5^5 ^ b-Va >{Cfig 
[005 1 ] -Ctt. *^l8^*Sffi»*Si*liaJ'> 50 
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8^^-r^y>^-^->>^§IJ®g|55<!:**ii-rS. 05 

i^S*U-5^3>(CfflliSm^D"aXlS©^^^-Y 
>©*7*;U€:^nl/-C*Jf). SIgA 1-10 1 (T'P-fe;^ 
D) ~^gA7 - 1 0 7 (:7"a-fe;^ J ) . «gB 1 0 8 
(:/a-fe^K) . 7r a 1 0 9~-'n'-;>7 r c 1 1 1 
Siyfa>'<Tl 1 4~1 2 5. >7^:^>;^$lJi3|Ig|51 2 

6. API 1 2. mpi 1 3. *ft«-r*. 

[0 05 2] CC-C. HUi. 8lti^l^'=67=JU?rtfriai^ 
#6©ffi*:>6iSL/;fcar*i3. S5ti. glt5c*m-tr'Ji'* 

l©^gA l*i05©»gA 1 - 1 0 1 (:7"P-feXD) 
~*|gA7 - 1 0 7 (:7'P-fe;^ J ) . /^^^^T a 1 0 9 
c 1 1 lRyf3>-^r 1 1 4~1 2 5 {C^tJcJ 
U. ^gB3*5^gB108 (r^P-feXK) fCJtlSL. 
^>-f-:^>X$IJiaig|55Aiy>'?:^>X$liiaigPl 2 6CC3Pf 

[0 05 3] ^§A 1 «, ^gpy-^ d?© — 3-C4>SJI 
gPi^-;/ i'A{Cj;0I&f^>&tf^£"5ggr*>€.. 01-C 

«. io©^g^a3ii/ri,»€>*;!. isi— ©$|gpi;'-y i' 

^gA 1-10 1 (^'P-feXD) ~S^gA 7-107 

J ) . -'N'i.^T a 1 0 g~-'N'5> 7 r c 1 1 1 
Riyt3>'<r 1 14-^12 5©«im3:. :^t:i?gps^ V 

d?A?:fflC>^©f. :^T§lgACC^S(3n.S (SIX? 
». «im(c^cS©t?«%Lr<.>.5) . J^Pi^'-^ri/Agp 
«. hiL.r©Sggns>f f A%Wb. 

^gA©$IJfflI*tf^C'5„ $lJ{aiPe;-;;f Att, JSi^iUt: 

e»©^g##. ^gessii^ (sge®i4itcs^grtK: 
»i*>6*©^^.*-c©-e-©j®-c©sje^ct>©ss«iB. 

©^aSaSfSfK) . Slg©^i'h$-<A (SlgicfcWS 

m©^ji^tti©^^Ka°d«r®a-r.sB#F^) . ^s^-y 
>©^g«^fc*t-r s«ssi©ef^i » %^-r«*i*w © 

^*'61ffl©«^4i©S5mD°a4:^a'NjgA-r4. ^ 

g©««6K: <fe 0 1 m(omm.m^(D'm^mffa^9m-ri> . 
^g-cc^aa^i^^T b/c 1 m<Dm^^<Dm.mMS'u^m 

e.S?grt{cKa°D€r§WAn. ^g©!itltcJ:OS!A*^ 
SO. igg©Ji-'NiSfa5:jMf3a»3. -^B^raStCMSil 

i)i*<iS{P5^-yi'Si57 (^id?) '^Hi;^-rs. my^m<o 
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[0 05 4] ^gB3«. «gni^->r^(D — :>'C$>i>m 

BW. S*e<){C»ilgai^-^i'A<i:|5lfi|-C*S*S. 

1 0 rJIg-^JSA-r i> > ^g©«fiMfc J: 0 2 ffl 1 ificDS! 

2<ioKj»^4i©mmMia* i <i-:Jo$^g*:.6*staT 

•5. 

[0 0 5 5] V>f■:^>;^$^Wg|J5W. ilg©y>f^:^ 

<i!^*'i'>h> t+:B»*tf%'5ay 20 

r. m*^«W©^^K:fie-,-c^i#5feJ?gX»ay5'^i 

[0 056] y >7-:^>X$l|^5lg|55 ii^gA 1 RZ/mm. 
B3t». ^LAN*^.tHiWi^©a(tlHli^{Cj;OS 

«ll?nri>^. •?-o-c. tffRji<tffl©«^ra©Kg* 30 

i^©fii!ff=tW©«^SStKfi£-,r. m^%mSXitOV>v 

[0 05 7] -e©ffi©§a5©i5i#6K#t,>t: «, HMFa i 

[0058] Aic. 2|s^-C*SiH(Jc*^S(lffll->'X^A 

©ll2©5IJgj?II©S6f'^{C-:5Ci-C, 01. 02SCX@5* 

5*u-5i-i 5%ffifflf -5. S2|Efit|^cB6mill8i0il 1 

iPI«T$>S©-C=ti5S-rS„ *3^MK:*Jli-C 40 

». ^■7'f>©*7=;U<i:L.r. S5©Ui?g-C^'^/cii 
•3. J^SA 1-10 1 izfU^T.Ti) SkSAl - 1 0 
7 (^/a-fex J ) , ilgB 1 0 8 (:/o-fej^K) . 
7t a 1 0 9~-'^i'7r c 1 1 lRi:/=i>^T 1 1 4- 
12 5. y>7=•:^>X$fJ^alg|Jl 2 6. AP 112. WO 
1 1 3 ^, cn6©S*fi«J^d: 

86f'p». 1 ii5iaiT*s©-c*K-r.So 

[ 0 0 5 9 ] SIJSJ^ 1 ©it^{C». j>t>7-i->:^tiiy-j 

ts«*wut:*j«3. ^n-en©s?g*s^®ffl»«:iiiau so 
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fcJS^Kl. 'e©S|g--y>7-:^>Xjgij^?rm:^T'S<, ^ 

*i^g«:*s*-c©ft%B#rHi) i)mmiiC^^-r^. -r^c 
iggtis:ra(c^g©miinf^tcffirem7»«^<c^ 
nrcii^ii-i/tJ*. — o©^g*3y u: A ->r 

^fe, flfe©^g«tti©Sf){^*tf!5:o-Cli^>^-C*€.. $ 

>t:^©»g©f ^ H ^fWA^ffe7^©^g© 

aji' -r A©M»<g{c-rs. &siig©^>f-:'->;^ 

it,* ^5 J: ^ fj:^mj:mmi:nrj: ^ C <b*inIfig!&fS«fe*Jt 

[006 0] *^ig-C». ±ai©J;-5«:. *f^;l'*itgtl 
SK:^$nri,»S©-c. ■:fuif'7j>.<omm^^>^± 

r. M^raccy^ h©<^iE3&ioJt6t%5. S/c. tep$ij 
SP^rtTi^jr^^fi:. -e-n^n©^g©^gni? >47. y> 
•f:^>;^pj;=5.d^^©^tilK©t»#a»«:*jc^-c. 
ffl©KI»a^t»{cl&Dr. ji««ffi©^g?r^^-SC 

[0 06 1 ] ccr. GAfcoiit:. siii-rs. GAt? 
«. ^^:^^?)S^IS©^^^^{ctil,^r. mmm^-iM-r 

©MiSW^j:^iB)%^fe(*t?!RFmf*W^. & 

©f!i^*5i« < i^c ftffif^c© cfc 5 i^taif'p^^o ii-r 

A«:j:S«jSS?^»»*:WK:^fiR«l««-eft«5. 5£ 

n. g^isjR. ?^^s&i'©aee<jiif'p*^6*46s. 

[0 06 2] CC-C. -77 c 1 1 1 liC9if^$tli>M 

C©Bi5F, SJ|g©^gD;^ y (ASO^B) 
©. rsi£^#w©«^l^{cfif o-CtB#5ti^X»ci 

1 1 i(ci?s$n€>tiitiic4]©s^j'a«<5 ooffl^is 
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--^-^^TC 1 1 1 ■C©{l»©f«#gtt, <lil[Pi^-^i' 
cl 1 l-C©ffl|g[*54 5 0ffllilTi-r-2.o CCDi^, Sf 

s«33SiffcA5>7T c 1 1 i<Dm^'P<Dm^m&^m 

RO'^A 7-107 (::/a-bX J > it»±-r ^-J^^ifi 
MiiK fiEo-r. ilSA 1-10 1 (r^-o-fe^LD) 
A5-105 (7"ci-fe;^H) RO'J^B 1 0 8 (>^D-fe 

K ) © 6 o©^g*i C ©|igM©*tSl-C* . L/ , 10 
ilSAl-lOl (:?"P-b^D) ~$|gA5-l 05 
(:/n-fe;^H) RiyfiIBB l O 8 (-T-a-feXK) ©»]»! 

(0 0 6 3] «TOC. mmGAK.^*), 

*OTW^fc : Sse«:«: 0 . 1 © t » h 5«-C«JS-r -5 (li&lF- 

». *tlfet^j:-5^g^r€:5^Hff±3-tt4^(**l 

11111, -r^r ?:<?±s-y-/;ct,^^fei*^ o o o o o 20 
0 <b-r*. — #2E©tff*5$|gA 1-101 (7* 

a-fe;^D) . — #:6®tf3&sSlgA 5 - 1 0 5 (::^a-fe;^ 
H) fc^fjSL/ (^^g©M^r-t>•5)lB#-r>FfIc;s■B■•5) . 

<tL/r. Mtae^ff© KO©ifi-c^^$ti-s^fe#:*^ 

6. 6-:>©^feft:4BS(i)m-r. 

;^-f- -^:7*l (e^JR) : (^fe^*) ©MioS?: 

®)£a©ffit,»m4j^i*L. ®tc.ffi©M»<i^ 
*i9^-r. • itji-r5fi»©«gijtt. iiiiEa©A* 

7 r C 1 1 1 (C 5 0 0 M©^i&'t'©^^n°a***'5t#; 
Lt^^mm^miy. 1 B$r^^©/< :? r c l l l ©Kit 

^«©m«$?n°p©<iis*tt»-r^ (ite:&ffiw. 

iC. -?-©<ift €:«r, jSjSUfc*)©**^*,^ 

;^7^--':/2 (3£^) : m8¥©iti*:>65>yAK:2<l^ 

/cii^r^o, -enm©«e^^;&S(,nc3iiftL.. -T-fi 40 

f*i-r-5), C©««I-C». ait;U;r<:<aft©^^2-:>*jS!R 
L/«<i*<!:L. 3X11*2/3 -CSJBB-r -5, 2A 
©^■<H(*:<h-r-2>, 

e^-ffi*Siyf. -e©fiio. ii&%s0efj«:Ati3!pjLs. c 

^ -recite J; 9. «H4Cte^»^W?:^K:^31§#5Ci 
c©CT-r«, 1 %©5B*-C|^^^^«:Sac 3 

©-C. ^^I^^MWiiCOStl*. 

:^ 5" 5*^4 (i^T*9«) : i|!^T*ft*Slfc-ri©^CcB. so 
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c©is«^T(ct#6nr(<^s^a<i<*«: m) ^mt 

-y7"i(cRor, :7'3*-c©iaia*i^'3iir, c 
©^■c«. iiftigt*s^i>i^t»©t?. ■r'<t:©m«:ot,> 

[0064] ±fB:^K: J: >). ■^^^y r c l l i Kif a 
5nsi?Jij^4'©m»ssjD"D*55 0 o<i*®^/cJS^. *l 

gA 1 - 1 0 1 (:7*Pt;^D) ~$|gA5 - 1 0 5 (T- 
n-fe>^H) RZfmSB 1 0 8 {:/a-fe>^K) ©rt. <!:'© 

tf> mMmi)io 0 0 0 1 1 v$>mt. iigA 4-104 

(.^\2^:^G) ~J|gA5 - 1 0 5 (■:/a^xH) 
±-rn«^(,»ci(c^cs„ ±ie:;^j*«. ga©—- :)©0!i 

i-K:*5i»r. GA-cflii,>6tit:t,»s— ^w^tffe©^^?: 

[0 06 5] 4:^?BfC J; 0 , #«gX«0 f H©* 
«jift©«^-&'&lt-?>-rc<!:*iHl*S, MK. 

W-r -5 * 7';i'riltf u fctf»tell *ffFffiMSS: i b G A 

h'7-i'^©aji{b^ffi{cj:f3. C© 

i^m^ -{ >©86<'P©^<b«:®ffl-r 4 C <!::^fii-C* 

•5). 

[0 06 6] (mMm3 ) -C». *^H^-C*-5gf«(*^ 

#MLrsiB3-r.s.. *ifetewc*ji,^-r. «mi!D°oXi«© 

l^riftl§^S**. ait©i!lJi • ffllE • «l3c • «S©J: 5 
^c^^KKt)Si^g*s»lfi<J(ci2g3 n:fc^*5 >{C 

[0067] *«l|-c*^iSt»(^|^i»i^;;<7^A©m= 

©iisfe«ai«> sai? v fm±*mm • m%-r^'^ic. m 

install — :>©7'n-fex«g 

g*ii^B$(cff±-r.2.o -e©i«^, ^g©f#tSB#ra*M« 

[0068] ^^mv$>^m9kmmmi^:^fj>><DmE. 
<fymmm<Dmmicr>i^r, si. 02RcKa5%#Mu 

xmm-ri>. 02«. iitS(*miii®i^;^7"A©«fi£0-c 

*S. A;'3S|51 1, ^T^^il-SISl 2. JuU-ixa>g5 
1 3RDfa:tlgI5^WrS^^Xg©i'5 » U-J^a>«: 

<^-r^'>5*u-^-i 5-c**. ««»feteP3ii 

[006 9] -ctJ. *^?g-c*S8ltS[*m$iJiai'> 
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XD^f^^l/^rinL/rteO^ SHA 1-10 1 (:/t3-feX 
D) ~SlgA7 - 1 0 7 {-^tiMXi ) . KSB 1 0 8 
(:?"n-b;^K) , -'<--'7r a 1 0 Q^J^vVrc 1 1 1 
RC>'3>'^T 1 1 4~ 1 2 5, ^>7-:^->X©iai^l 2 10 
6 . AP 1 1 2 . tap 1 1 3 , ^r*<i-r 6. 

[0 0 7 0] cc-c. m\u. mwmm'i:f)\'ifmu 

ICD^A l*5H5<Di^A 1 - 1 0 1 (:?'U-feXD) 
-USA 7- 1 0 7 (T'niz::^ J ) . -'■{y^ra 1 0 9 
~.'^* y :? T c 1 1 1 RO'n >-^T 114—125 tcStlt; 
L. $IHB3Ai^gB 1 0 8 (:;^a42XK) tCjPflSU. 

js-r-s. 20 

[0 07 n^|gAltt. ^Uiy-jiXO — oX-$>^m 
gaj>5»d7A{Cj:0S&ft«:fT^t5ilg-C*5. Sl-C 

7'o42;<G 1 0 4^^< 7'n-fe;^D 1 0 1 ~-7'a-feXK 
1 08> -'^■»7Ta 1 OQ—J^v-Pr c 1 I ISCJ^-^^l' 

h3>--<rii4~i2e osbfp». ^ri^aa 
A*fflt,^-5®t?. ^-csigAic^ssn^) (Sl-Ctt. 

ACDftJiai^rtf^C?. mmoi>yi>Alt. Mttiu-ca* 

mmmmm . mm<D ni^h^-^j^ (^gicfcw s 1 <i 

[007 2] i?BB3«> Saay-^i'© — :>'Chi>m. 
BK:j:«)ttfpr5«g*siS»??«Er-5JS^«>*S, so 
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]5Sifi|©05{C*jt,^r». :7"ai2XGl 0 4©i?fC*-5, 
ilgnyu»f BSP«. ^B3^J3^::^i^x^' hiL.-C©J|gP 
':;-?i'B*WL.> i^gB©fiMai?:?f^c^>. mWo'Jyi^ 
BB, »*a<jK:ttJ?gPi;-^i'A<bl^1i-C*?,*i. Hlff 
1fimtJii><0'C. «iJ©Pi^2»d'iU-Cl»-5, Si'fiUr^ 
aiJ©:/P-fe;^^*«6 2{H©K3ij^*©SaS{fl* 1 iffi 
<!: L r J^B'^aJA-r S , $IB©tS«6«: J: 0 2 ffl 1 iffi©S 

^^©mmsfD^D^iiia-r ^ . Mxo^mtimj l Jt 
2^i©s83g^iii©s«t!fo* 1 «-:Joiig5!»e,astu-r 

-2.. *!iaf@?^^^»^^3n,itSjra (^;^«3^) 

e^©M®<l!Ki{CS-:5t^-cffl^«c^t)-rX« 

[0 073] ji>f'i-Zy7.mm$S>b\a.. mS(Djt>iri- 

Lr©y>7-:^>;^ni^-:; ^i&Wl/. SilBK:^>7^:h 

». ^tltC/JDAT. *i.*|g©SgDi;'-:'i7AX»ilB 
aiyyi^BiPh. ffil8tB^i|gil5I^«:^>r-:^>;^* 
tfife ^ <tc^ ^♦iJ»f©fff8©W:^J*^*>-^/ciS^K:«. ^© 

[0 0 7 4] y>5":»->>^$(W»5iiggA ISCf^g 

B3i«. MiLAN$>-5>l,H3:W.^©aHlliISCCJ:i3g 

[007 5] ^©fife©ssB©«e6K:#i>T«, ^mm 1 

<*: l^^ir * ^ ©-CSi »#BS^ s „ 
[0 07 8] -^XiC. *^IS-C*-5Mtft*l^$fJaii^Xf-A 
©ll3©5SifeP!l©Sll{'^CC-oc>-r. mi. S2, EI5~ia 

7«r#isi/rifii^T*, cc-c». ts»©:srte <H4# 
M) -Ctf^cCori^fc. m»$s?p°piiS©*«^'/>©gas 
<t (5*3 4 8 .2(1. >>f•:^>;^gMl lA/B. 

^< c» 7 T Bfsii»5 6 1 m. mmmn^^mm. i o . 
oMw) *3Jc«-rs<. i^^momwrnntMrn 

lnfc:!ir-:f>^:t.^ hfiiSlS©IStfJt*Si*7';u*fflt,>/c:^S 

[0 07 7] :^^^«lK:*jc^r 4> . 0 2 «:7n-r-> S i u 
-if-1 5 4fi|ffl^^. S*6«)JS:8timi*iS«?i|l <tl5)« 

>©^7'Ji'<tLt:, 05©ift?gr-a!'</cji»3. tig 
Al - 1 0 1 (:/p-fe;^D) ~^gA7- 1 07 (:/o 
•fe;^J) . ^gBl 08 (:?'n-fe;^K) , ^^f^ra 1 
OQ'-'f^v^r c 1 1 lSiyf3>-^Tl 1 4~1 2 5. 
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y>7-i->:^Mm^l 2 6, API 1 2. ma 1 1 34 
[0 0783 Ilife«^i©is-^{c«. y >-f t->xai;="^ 

[0 07 9] CC-C. ^^-<>±rjfi< fC«>«3. £C» 

{CA'SJ:5!feSlJfflI*tfJ&:^o ^SA 5-105 

(:^n-fe>lH) iilgBlOS (:/D-b;^K) ifCfcC* 
r, ilSB 1 0 8 (7*a-fe;^K) >f-:^>xraPi*5 20 

1 6 00fflft-C*>»3. SlgA5-105 (7'a-feXH) 

©j<>r->:^>;:^faR5*u 6 0 o^isr^o/ci-rs. 

J?SB 1 0 8 (-T'a-feXK) ®3[il@©^> 
■f-:^>y^raPil«. 1 6 00X3 = 48 OOffl^, ii^d: 
0. ^gA5- 1 0 5 (r*"a42>^H) <D4 6 0 0{i«i 

6-r, ^is • mm-r ^ct i)^m^j^±i>c'Dtj:^ii,m^ 30 
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